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Clock-pulse supply unit 

10 Technical field: 

The invention concerns a clock-pulse supply unit. 

The invention is based o a priority application DE 100 36 827.1 which is hereby 
1 5 incorporated by reference. 

Background of the invention: 

20 In digital transmission systenns, for the purpose of supplying the clock pulse there 
is generated in a control centre a nnaster clock pulse which is transmitted via the 
digital transmission system to local digital transmission facilities. In each of the 
digital transmission facilities, a local slave clock pulse is generated which is 
synchronized to the received master clock pulse. The digital transmission 

25 facilities, e.g., data transmission facilities, are predominantly accommodated in 

subracks which have a central clock-pulse supply unit. The clock-pulse supply unit 
generates the slave clock pulse which is used as a central system clock pulse and, 
in a synchronous system, via the back panel which comprises a bus for system 
clock-pulse distribution, distributes it to all function units accommodated in the 

30 subracks. 
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If the functioning of the central clock-pulse supply is impaired or fails, this can 
affect the entire data transmission facility. For this reason, there is a change 
towards redundancy in the construction of the clock-pulse supply unit of the 
5 subracks. This means that a redundant clock pulse, which is non-dependent on 
the slave clock pulse, is generated locally through a second clock-pulse supply 
unit. If there is disturbance of the slave clock pulse it is possible to switch over to 
the redundant clock pulse. The redundant clock pulse is then the new slave clock 
pulse which assumes the function of supplying the clock pulse to the subracks. 
1 0 The switchover to the redundant clock pulse can be effected autonomously by the 
clock-pulse supply units or administratively, from the control centre. 

The switchover can result in an interruption of a connection existing at that instant, 
e.g. a telephone connection, which can mean the loss of data. It is necessary to 
1 5 resynchronize the redundant clock pulse to the master clock pulse. This requires 
time. The interrupted connection must be re-established. 

Summary of the invention: 

20 The object of the invention is to create a clock-pulse supply unit in which, as far as 
possible, there is no impairment of the transmission system upon the switchover 
from the slave clock pulse to the redundant clock pulse. 

This object is achieved by a clock-pulse supply unit comprising a phase detector 
25 for comparing the phase of a first clock pulse with the phase of a second clock 
pulse, a first receiver unit for receiving the first clock pulse and relaying the first 
clock pulse to the phase detector , and a second receiver unit which has the same 
parameters as the first receiver unit and serves to receive the second clock pulse 
and relay the second clock pulse to the phase detector . 
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A first receiver unit is used to tap the central system clock pulse from the back 
panel. A time delay occurs in the first receiver unit. In order to compensate this 
time delay, a second receiver unit is used which is identical in construction to the 
first receiver unit and has the same time delay as the first receiver unit. The 
5 redundant clock pulse is supplied to the second receiver unit and thereby 
undergoes the same time delay as the central system clock pulse in the first 
receiver unit. The central system clock pulse and the redundant clock pulse can 
then be accurately compared with one another in a phase detector. The 
redundant clock pulse is then synchronized to the central clock pulse. The 

1 0 switchover from the slave clock pulse to the redundant clock pulse is effected only 
when synchronization is completed. This means that, in the event of disturbance 
of the slave clock pulse, the redundant clock pulse is synchronized to the disturbed 
clock pulse prior to the switchover and switchover is effected only when 
synchronization is completed. This has the advantage that no phase jump occurs 

15 at the instant of switchover. An existing connection is not interrupted. Following 
the switchover, the redundant clock pulse is synchronized to the master clock 
pulse and the disturbance is thereby remedied. 

The redundant clock pulse is thus synchronized to the slave clock pulse prior to 
20 the switchover. At the instant of switchover, the redundant clock pulse and the 
slave clock pulse have the same frequency and the same phase. 

Advantageous embodiments of the invention are disclosed by the dependent 
claims and by the following description. 

25 

Best mode for carrying out the invention: 

An embodiment example of the invention is explained below with reference to a 
figure. The figure shows a block diagram of a clock-pulse supply unit for a 
30 redundant clock pulse and a back panel. The clock-pulse supply unit for the slave 
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clock pulse can be of a construction identical to that of the clock-pulse supply unit 
for the redundant clock pulse and, for reasons of clarity, is not depicted, the 
subracks of a digital transnnission facility, e.g. a cross connect, likewise not being 
depicted for the some reason. 

5 

The clock-pulse supply unit comprises a first receiver unit D. The receiver unit D 
serves to tap from the back panel, which comprises the one bus for system clock- 
pulse distribution, the central system clock pulse supplied by the clock-pulse 
supply unit for the slave clock pulse. The receiver unit D has a control input 

1 0 through which it can be actively and passively switched. If the digital transmission 
facility is operating with the slave clock pulse, the receiver unit D is switched 
passively. If there is to be a switchover from the slave clock pulse to the 
redundant clock pulse, e.g. due to a disturbance of the slave clock pulse, the 
receiver unit D is switched actively. The receiver unit D then receives the central 

1 5 system clock pulse and relays this to a so-called phase-locked loop G, or PLL 
The phase-locked loop G comprises a phase detector and a voltage-controlled 
oscillator. The oscillator generates the redundant clock pulse and is controlled 
through the phase detector. The phase detector has two inputs and one output. 
The central system clock pulse is applied to one of the inputs. The output delivers 

20 an output voltage which serves as a control voltage for the oscillator. Further 

components such as, for example, a loop filter, are optionally connected between 
the phase detector and the oscillator. The output of the oscillator is connected to 
the second input of the phase detector via a feedback loop. In this way, the phase 
of the redundant clock pulse is compared with the phase of the central system 

25 dock pulse. Located in the feedback loop is a feedback loop consisting of a 
transmitter unit E and a second receiver unit H. Supplied at the output of the 
transmitter unit E is a redundant clock pulse prepared in such a way that it can be 
applied directly, as a central system clock pulse, to the bus for system clock-pulse 
distribution. This prepared redundant clock pulse is supplied to the receiver unit 

30 H, in which it undergoes the same time delay as the tapped central system clock 
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pulse in the receiver unit D. The receiver units D and H are of identical 
construction and serve to convert the specific system clock-pulse characteristics 
into oscillator clock-pulse characteristics. They comprise, for example, converters 
and level shifters. Both receiver units D and H are disposed at a short distance 
5 from one another and ore located in a housing. As a result of this, temperature 
fluctuations, which can affect functionality, act equally on both receiver units and 
any negative effects thus cancel out one another upon comparison in the phase 
detector. In this way, two clock pulses are applied to the phase detector which 
have undergone the same phase delay and can thus be synchronized to one 

10 another without a phase jump. The redundant clock pulse is thus synchronized to 
the slave clock pulse. Following completion of synchronization, the switchover is 
effected from the slave clock pulse to the redundant clock pulse. At the instant of 
switchover, the redundant clock pulse and the slave clock pulse have the same 
frequency and the same phase. No phase jump occurs. The switchover can be 

1 5 effected on-line, i.e., without impairment of an existing connection. 

The clock-pulse supply unit additionally comprises a changeover switch C and an 
artificial line B. The changeover switch C has one input and two outputs. The input 
is connected to the output of the transmitter unit E. One of the outputs of the 

20 changeover switch C is connected to the artificial line B, the other to the bus for 
system clock-pulse distribution. The changeover switch C has a control input 
through which the input of the changeover switch C can be optionally connected 
to one or other output of the changeover switch C. Prior to the changeover from 
the slave clock pulse to the redundant clock pulse, the input is connected to the 

25 artificial line B. The artificial line B is constructed, for example, of passive 

components and serves to simulate a real line of a bus for system clock-pulse 
distribution, with the same electrical parameters, in the simplest case, for 
example, the artificial line B is a 100 ohm resistance or an RLC element. Real 
conditions, including load, can thus be simulated by connecting the redundant 

30 clock pulse to the artificial line B via the transmitter unit E. The phase comparison 
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in the phase detector can thus be effected under approximately real operating 
conditions. Following completion of synchronization, the switchover to the 
redundant clock pulse is effected by feeding the redundant clock pulse into the 
bus for system clock-pulse distribution A of the back panel via the changeover 
5 switch C. At the instant of switchover, there is no impairment of any kind due to 
the fact that the redundant clock pulse is prepared for a seamless transfer through 
phase comparison and feedback control, as well as bus simulation. 

The clock-pulse supply unit furthermore comprises a divider L The divider L is in 

10 the form of a frequency divider. The oscillator generates a redundant clock pulse 
at a frequency of, for example, 8 MHz. In the divider, which can also be in the 
form of a counter, for example, the redundant clock pulse is converted by, for 
example, a factor 4 into a clock pulse at 4 MHz. Following the switchover, this 4 
MHz clock pulse is then supplied to the phase detector instead of the output signal 

1 5 of the receiver unit H. A reference clock- pulse changeover switch F is also 

provided for the selection of at least one reference clock pulse. Following the 
switchover, a reference clock pulse is supplied to the phase detector, via the 
reference clock-pulse changeover switch F, instead of the output signal of the 
receiver unit D. The reference clock pulse is, for example, the master clock pulse. 

20 The switchover from the slave clock pulse to the redundant clock pulse is effected 
in such a way that the clock-pulse edges are temporally congruent. The recovery 
time of the clock-pulse supply unit should be faster than the recovery time of the 
slave clock pulse, so as to achieve a pulling of the clock-pulse supply unit. When 
the switchover operation is initiated, the redundant clock pulse is first fed into the 

25 bus for system clock-pulse distribution in addition to the slave clock pulse. Only 

subsequently is the slave clock pulse removed from the bus. A rapid pulling of the 
phase-locked loop G is achieved in that a reference clock pulse with a frequency 
lower than that of the system clock pulse is supplied to the phase detector via the 
reference clock-pulse changeover switch F. The reference clock pulse is, for 

30 example, the master clock pulse. The reference clock-pulse changeover switch F is 
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supplied with reference clock pulses which have been obtained from external 
interface signals. These are, for exannple, T3an (central network clock-pulse 
supply within a relay centre), the clock pulse of an SDH interface (STMl , STM4) 
and/or the clock pulse of a 2 Mbit/s G.703 interface (V5.X of a digital relay 
5 centre). Since a reference clock pulse might also fail, several reference clock 

pulses are supplied to the reference clock-pulse changeover switch F for selection. 

The clock-pulse supply units for the redundant dock pulse and for the slave clock 
pulse are ideally of identical construction. In the event of a disturbance of the 

1 0 slave clock pulse, switchover to the redundant clock pulse is effected following 

synchronization. Following remedy of the disturbance, it is possible to switch back 
to the slave clock pulse. For example, a common open-loop control is provided 
comprising, for example, a processor which assumes control of the units in the 
clock-pulse supply units for the slave dock pulse and for the redundant dock 

1 5 pulse and effects the switchover. The processor is programmed accordingly. The 
open-loop control is effeded as follows: in the case of an undisturbed slave clock 
pulse, the slave dock pulse is synchronized to the master clock pulse and, 
following a conversion, is supplied as the system clock pulse to the bus for system 
clock-pulse distribution. Reference signals from various interface cards can be 

20 used for fine adjustment of the slave dock pulse. In the case of a disturbed slave 
dock pulse, the redundant dock pulse is synchronized to the system clock pulse 
and then supplied to the bus for system clock-pulse distribution. The slave clock 
pulse is then removed from the bus for system clock- pulse distribution and the 
redundant clock pulse is synchronized to the master clock pulse. If the slave clock 

25 pulse is again undisturbed, it is first synchronized to the system clock pulse and 
then supplied to the bus for system clock-pulse distribution in addition to the 
redundant dock pulse. The redundant dock pulse is then removed from the bus 
and the slave clock pulse is synchronized to the master clock pulse. A switchover 
from slave clock pulse to redundant clock pulse or vice versa can also be effected 

30 from the control centre at any point in time. 



